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(57) Abstract 

When different kinds of plastic chips, 
where the difference in quantity among the 
kinds is great, are agitated for 
triboelectrification, the plastic chips are not 
given sufficient charge or polarity, resulting in 
the difficultly sorting plastic chips. If a specific 
kind of plastic chips to be collected is small in 
quantity, therefore, the same plastic chips as 
electrification assistant are supplied in a 
triboelectrification device (3). As a result, 
different kinds of plastic chips (1) (for example, 
PVC and PE) are charged differently, rather 
than the same polarity, and reliable separation 
can be performed in an electrostatic separator 
(G) for recovering specific plastic chips. 



AU 3 




(57)HJKJ 



«©777^y^fr"m^ (3) fcfc^oft 

T-x SftofeI|©777f^fr ( 1 ) |S|± (^Jx.«P VChP 



AE 77mSi« 

A L 7A"<=T 

AM T/t^=T 

AT *-*K»/7 

AU *K5UT 

A 2 T-tfA^-f 

B A fc7 • ^vWy * =f f-f 

BB '</W<K* 

B E ^<yl/^- 

BF ^/K¥t.77y 

BC -ftVXVT 

B J 

BR 

BY -i^/^—> 
CA 

CF W7y* 

CC 

CH 

CI a-KS?#T— A* 

CM **tV-> 

CN ?B 

CR = 

cu 

CY 

cz ^*^=> 

DE h'4V 

DK 5*^-7 



DM 




KZ 


EE 




LC 


ES 




L I 


F 1 




L K 


FR 




LR 


GA 




LS 


GB 




LT 


GD 




LU 


GE 




LV 


GH 




MA 


CM 




MC 


GN 




MD 


GW 




MG 


GR 




MK 


HR 






HU 




ML 


1 D 




MN 


I E 




MR 


I L 




MW 


1 N 




MX 


I S 




NE 


I T 




NL 


J P 


b* 


NO 


KE 




NZ 


KG 


*A-***v 


PL 


KP 




PT 


KR 




RO 



•fr>h/U*>T SD 

ytf» 3 ^>fv se 

XV -5^*1 SG 

v^vr si 

SK 

VhT^T SL 

StS*?** SN 

9K^7 SZ 

*a„a TD 
TG 

*A>VVt Tj 

▼*Otf**A« T 2 

I^^^B^-^^^a^T TM 

&feB T R 

-^y TT 

*>=*A* UA 

*-y*^r uc 

us 

uz 

YU 

i . ZA 

t. 3 :; £-?>k zw 

A*—' v:sT 



^DCTxi7 

hA***=x*> 

hA*=3 



PCT/JP99/06373 

WO 00/291 19 

-1- 



BJ3 flU 



77 s> £jIS'J£& 

k-;h&#8& (WT rpvcj tfotz) ^ ^'Jxfi/>MI ( 
WT r PEj > ^'J7DliU>^ill (WT r PPj 

ffcfS) , l/>*»» (ttT r PSj k»tS) 

U ;i/«fK [7* (WT r P MM A j t*t5) 

5*ijxf-i/>fl/7^l/-b»l (ttT rPETj * 



WO 00/29119 



-2- 



PCT/JP99/06373 



15 ±IB*ja£** ^5 1 ©#*#S*KW**- rl£b 

■e a a o tzmn o 7=7 7s * * * *■ i ra ± * *t ** ^ ° T 

N MEMeCRJSbtftlK^AiiBi:*!!*^ C©®$k 



PCT/JP99/06373 

WO 00/29119 

-3- 



15 



20 



25 



b * ft 6 f , * * *+*ft * © * ft * ^ ** 

ftti 3 ©**>»tt*«ff fC#I«MC» bt , » D 



PCT/JP99/06373 

WO 00/291 19 

-4- 

(W t +Wm) /W= 0.1-0.9 

15 

25 tiDSUt^tSo 



PCT/JP99/06373 

WO 00/291 19 

-5- 



BiB©tfli#«i:ttW 
=? 7 12 "C * 5 o 

0 3 ISP V C©^*fc3M£M^fc »> ©*$«.«& ©K&&*"T 
15 ^770t^So 

20 ia6(i^^©7'7X^^^3l&J^S©^^^^^1"^ B &^ T -* > 

So 

«W©*1S©J&» 

25 «w©*ii©fB-»»t:ff4r5af-v^a»j*iSft*ii-r*fc© 



PCT/JP99/06373 

WO 00/29119 

-6- 

**** 1 Lfc r 5 7 f ^ *) 1 t 

fcutt • ^m*{cjt^0m^^afe»©^^^*^S3 fc, c©^ 
i £nm#8f-rafctf>©s*€#8fSBGJ:> ;©»t*I»Gf#« 

7*^*jtm#ffi©m#wtfi&tt^ .r©g§g©-£©±® 

20 §S&©ffe#©TIB£ 7 =7 T,^ V ft 1 ©3§~FP 1 6 #7f2$c£ 

25 tit <^£o 



PCT/JP99/06373 

WO 00/29119 

-7- 

mmmn^^G^. ii^t^t:, $,a-hP©TacE 

*ffi*«««7©patt»*3*vc^*. zi> 



15 



20 



25 VC, ©*#'J>ft^»S£tt, ?®^®777f^)tla^, 



PCT/JP99/06373 

WO 00/29119 

-8- 

^V^-f Xl3l&j£ lt^5o 

* ur/ 3 tlfc77 7f <^ Jt 1 14, 

^tiii^ao c©^ r^xf^fri^ 

15 9¥\ 1 £ SI T £ £ o 

79^f v^frl a*«tt) ttfB<*M*»»UTS'a--bPfc:S& 
20 s ^^^«1iffi]W(4ffl^Mti t i:oTffl^^n> NUfflllSAC 

P ^^-Ut^I K 7 A*® 5 iti^^^o 



WO 00/291 19 PCT/JP99/06373 

-9- 

$nf;777f^)tiit mmmmm e eg* ut &s k ^ a* 

i5 £nR§l£tU £JI F7A115 ©0$5(C^oT^-^gS^^9 
6«*«i:*nrlB-^««»9fc:«Tf*o-rftto*x PVCtt 

6 ©H® ftT^JS ^7Ati5 0|lH£.{a 

io jg-rsa^x ^jEt-s^tt^©^*^****- i zmw^mm 
mitt LTmmtzz tizx *k ^©r^**-* *Jt i 

Uttfttc, 777f^fri©iitlt> PE, PP 

15 N ps, PET^ii>'Pvc^ffli\ Bm^m'&(D\n\mm. 

PE : PP : PS : PET : PVC = 4 : 2 : 2 : 1: 1 
t b, 1 ©£M (ftttM) W£ 100-500 

7ilt P VC£-;£©#!tt£8£7>«@iKbfci:^ 

i»o^iS»rtC!S^fcr77fy^fri t^sPE, pp, p 

S, P E T£#fc b-C©®JR* • « 30^77S<pMI 



WO 00/291 1 9 PCT/JP99/06373 

-10- 

COliT'li77Xf y^fr 1 W 4 X £ 3 mm 
s 6 mm s iftMhltig^5 mm © © 

#£±§3© £-5 £®JK*#<ftv>JgiH&£iB*3fc«>l;: N rfiS-r-S 
5 5ii®777f^frU, ^^^m^^fe^©P VC^PECD 

ftmn&*m^tzo p vci;>w©±i24if$u t^b*»PE s pp 
> ps, pe T(Dttm&±mtm(D£££ lt, pvc©it^©^ 
■ztzmmzm 3 izmt o pvc©^m#2 oh%w 

T&SVMi, 8 01I%W±T*lt ±13©cta(3s PP=&*f|o^ 

tt*m&$-£tzm£izi*, ^m^mizitr^xiz^m^ti^ pe© 

o cocfc^tc, PEoitt^PVCt^iDT^t^c^iitbi 

oils »77^f^frla, ^J^tt'P V C^ftfaor^^^ «y 

&£<D£5lZ%.4hTZ><D.fr*m'<Z>tzlsbs mm©777f 
20 v>?K 1 a, f!6 mm©il ^«*iBW£ £ g 5 mmOiftM 

Wi:UT, R= (Wt+Wm) /W £ £{b * H*T HI££*t o fc . 
25 ^©^£04 C^f e ^HKiMffi(C0^m^SF«9{CiJ^^^^ 



WO 00/29119 



- 11- 



PCT/JP99/06373 



t), «*mfc*#*§«rt©#£©77X^y*K-£|ft< ^ ©fib® 7*7 

©fr&gEfc^fcoTttx ^W^O-r^T^^H^^VNT-r^T 9 0% 

U*»U £©ISB&fg£fcl\ ±IE©£:fc t^X^Xf-y 1 ©it 

4 X£ 3 mm, j*ftff«ffij&*if©g& 6 mm Ucl^T^oT, 
J*»#*ttI&#©&rt J ±i3fcM&ofc»£, JSH*#**tflfr;|*#E--- 

zmmm ±fa^#&rb&imi£5£&Pf 

5 mm©»££o^TfS»bfco £ © § tt&ffl b 

mm S©*ft$«*II&&©£S(Cft*'r* fc> IZtAj h*HI 4 © 

4>Stt3££, JtW&«1iI&**©fi&##£©X7X^y 1 a 
Oit-f X© 2te£&*S N #J;Ui 1 0 mm tCj^fig b T ftftafltt £ 

C©cfca{3, *«W©Sm©»-J&ttfc«fcilK, ±tBR©*t#0 
. 1*»&0. 9©l5ffl(c^^T^I|i6Jg©lElilK$:ff^^Cli:* s T-#^ 



WO 00/29119 



PCT/JP99/06373 



- 12- 

.' UfrU R CDffi* 5 0 . 5 frZMh&lzVtiX, ftfevr^Zf-y 
7M" 1 ©@JK#ttteT l/Tl^: 0>Jx.fc£, R=0. 1 

7^y 7# 1 aCI^t5i077Xf 1 (DftntftoZ. t 

10 -fi#*fts*£fr otHfeP VC »777f'^ 

it 1 ) ©!UK¥*MKfc 5 0%t^ fife©7^7^y 1^5 0% 

isit^fe»^ as it ^ 4**»tiM* * © i 

LTn fife© 7*7 7^y 7# 1 #i&5 0 %$gSUfcl*JI&©#£©7 , 7 

^f^M- 1 tnmmwLmm^m^^ti^ms 7 0%©ii]jk¥* s 
15 f#^>tifco mm 9 0 %&±fc*^fc©-c*ofc 0 

^^T\ ^^077^f -^M" 1 a£ffi£©1it£ • ^tliltSo 
:0iol:, ^HlJR^&ff ?>feto(cii, ±I3»S^«t^^*«»@ 

20 fc£«fcoT2S&-f £C fc#T?££o 

EURS©^ P V C N PE, PP, P S £cJ;t>*P E T£7" 
7 7 $ tlB ^fflO V ^ 7" 7 £ *lJB ^fflj £ 

£*Zt. 0y*.«»«¥£fi©»*&A> K7y *£IB®£*lT^ 
5«tatPS, PE, PP, PET, PVC©E#l)Bfc&So 

25 CCT-s ^*9U-Cit3|aiJliitttZffilS"rSPP*Sip7 , 77sf-y^*f 



WO 00/29119 



PCT/JP99/06373 



- 13- 

ttizmmzvzt, ps, p e t&r^zizftmzti, la^p 

s ZZlZ, PET, PV C tb^J j-Z<DftmZtls LfrfcPVC 

5 ©£#*ffi##<?&*£iiao c©£?lc, ^m?<J©*F^jii<3i©:7 

£ K" 1 *?gffi$*fcttJI8T?«!A1"S^y^ 2 i:, d©**^ 2©ffl 
15 □ 2 aflCGt$ tlX 7 5 7* v >? ft 1 «fc o T 7*7 * * 

i ©aatuctfctttt • 

tig3J:, Cl©m^^*^fi3©T^{ciES^nT, 

mmfrm®Gx-Bmftmz titer? 7s* v * ft 1 zmmmtmyL ( 

20 SUS'J) -r5fc«>©«-^liM8*J:VSB-^(i$S9 £*ffiz.Z 

y*tf«#ffi©»#fflS##§9!tt&*u C©^fl©-^©±®(Cs * 
y M 2 ©fflP 2 aC*a8Mft£ftfc9lA*iP 1 4 #Bfijc£*i, 
25 ©f&^©T®tC7*^^^y ^M" 1 ©1TP 1 6 #J&j5££ftTV^o 



WO 00/29119 



PCT/JP99/06373 



- 14- 

tftis «#M©T«#fllJ»8fc:i±, i^Mtll^nfeil^ti 

^®77Xfy 1 a*£tr) ©It-r X£ < (0!|*.«2 

o -f&fc>*>. 77*3- v Zft(DV-< XD hflftiMcgD 1 
10 *»oD<D 1 fc&£<fc5£88:££ftT^£o 

Btji2#*^g|gPGI±, 05 izyjkt&o £> Hi*3«P©T#CB3lt 
^tlfe^M h'7Aii5 C©£H K-7 AfI5 ©f4©±#lcSE 
I^tlfeIi£ElI6 ^ £S K-7 A115 ©T£{U£IES£ftT 
£H A115 ©M@£tt§ LfcX^X^y laiglgt 
15 ffcto©:^^ 1 0 iifrkPfifc^tlTV^o 

huIB^P Atl5lt zk¥«;BIIDCffiJfc£lRlfcl3lE 

Eil^i 7 ©PHI#3glsl£iix Iffllif 7 ©HMIi^iik;* ft 

a 5 ©T^tC^H K 7 Alt 5 ©mfe^fSKClitcM^TlBg^iXx 
25 :0«fcoi:, ±IBIISS©^-BSl0«fiE©7'7^^v^sS'J«B 



WO 00/291 1 9 PCT/JP99/06373 

-15- 

S o 

»«fl<Jfcft*UTIIJJK<**it\ fiSlU^SttfT'^&^z £ 

10 4), £«©&*#*» ofco 

U£#, £>i£IE££;h,£fc©-ei±fc<, ^ff077^f 
20 a hl5]*i©7-^;*^y rM£b£7^*^ >y ^tf- 1 ©?f?mj?F'J 
T 4> tC ffi g T 5 7" 5 X j- y >? ft 1 £ «fc V pjf £ © # € if n t? 7" 5 * 
Xl± T ^ 7- ^ £ftg"T £ 7^ ^ ^ s» £ Jt© a ■t.Mtl^^^SDt S <fc 
9l:iTU<, ±IB^Hil©ff^h|5j#(c€ii ; en 
© 7*7 1 G nTfl&&«fc 51^ 7*7 



WO 00/29119 



PCT/JP99/06373 



-16- 

M'fcWfcU (Wt+Wm) /W=0. 1-0. 9fc 

777f^ & #m#st 

15 



20 



25 



WO 00/291 19 



PCT/JP99/06373 



- 17- 

II M <D 16 H 

*5777f>^fr (1) ^^^m^S (3) (C^ALTm# 
5 t^3i:t-r7^f ^fr (l) ®8«CJiSl;fcfftt:j3«fcir#*« 

Kjs§}§?f?m£-e£gL ^r^T^y?;* (i) £#m#M (g) 
(i) ©ft>A^^^©r^x^ (la) zmmtz>i5miz& 

10 V>Ts 

^^©r^^^-y^M- (la) <Dmm&7? XT- v Z tf" (1) ± 
1 0%£8Sfc&^fcgfc, ft^OT*^;*?- y (la) ^ 
B«£JIflS (G) T'frM^iZtem®-ftmAlzBMftm$i£Z>tz® 
t> ^i:Mlfc^©777^^fr (la) £fcfi,i;h,i:|sj 

i5 Mvr^x^vtfrZBm&mffimttt bxmm^mmm o)-tc 

2. KflB^<S77^f (U) ©li^Wt^U *I 

^«^S (3) rt©JM#*8l&;ttfc£fc77;**-3;*Jt©£M 
20 £Whb£h£s lill3«M*fl?*»Ifrtf®$;(n]*Wmti 
(W t + Wm) /W = 0 . 1 ~ 0 . 9 



25 3. HuiB0^^mM«JW©S (D 1 ) liiuHBT-^ ^f->^jt ( 1 



WO 00/291 19 



PCT/JP99/06373 



- 18- 

) 0#/f X (D) (D l/2m&e> 2fe<DMtZ®feTZZ£*ftm£ 

4. IMflWOg (Dl) ^777f^fr0ta (D 

&<Di&mtz£?^x4mt & ¥8t (m) ^ii^tgiciTP ( 
i 6) t^^sc: JiiaoT, ii^ifc^tiM^fi 
^n^s (3) rttae?*4j:ai:u **VfMtJ»#ftj*** 

5. Bt%ftmffi$htt(D'& (D 1 ) §77^f y *tf-©tf>f X (D 

iiM^il^tii (3) wtRUTli?) jgu^^-rsc: 

# m 1 1 a n * ji 3 13 m (d r 7 x ^ * * 3i a $ o 



20 



25 



WO 00/291 1 9 PCT/JP99/06373 

1/6 



1 




WO 00/29119 



PCT/JP99/06373 



4/6 



O ©ft* 



100 



0 s - 

1S> 



0 

Q 
G 

v 

h 




WO 00/29119 PCT/JP99/06373 

5/6 




WO 00/29119 



PCT/JP99/06373 



6/6 

^6 



1 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/06373 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 B03C7/02, B29B17/00 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 B03C7/02, B29B17/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shi nan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Keisai Koho 1996-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
WPI/L (DIALOG) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 09-299829, A (Hitachi Zosen Corporation), 
25 November, 1997 (25.11.97) (Family: none) 

JP, 09-299830, A (Hitachi Zosen Corporation), 
25 November, 1997 (25.11.97) (Family: none) 

JP, 09-094482, A (Hitachi Zosen Corporation), 
08 April, 1997 (08.04.97) (Family: none) 

JP, 07-178351, A (Densen Sogo Gijutsu Center), 
18 July, 1995 (18.07.95) (Family: none) 



1-5 



1-5 



1-5 



1-5 



I"! Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: T 
*A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing M X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other T 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means . 

*P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the an 
document member of the same patent family 



Date of the actual completion of the international search 
21 January, 2000 (21.01.00) * 


Date of mailing of the international search report 
01 February, 2000 (01.02.00) 


Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



StSttiJlS-^ PCT/J P9 9/0 6 3 7 3 



A. f»0lt5»»©»g (SBSftif^H (IPC) ) 
Int. CI', B03C7/02, B29B17/00 



89£*rfTofc*/N8B*4 (SKWFWMg (I PC) ) 

Int. CI'. B03C7/02, B29B17/00 



B#nHffl*HS^« 1 9 2 6-1 99 6 

B*@&B8HJfl$r5g4*$B 1971-2000 

B*gg»$gfflfr3g^$ft 1994-2000 

B*S3Sffl»r5gi&tt^$B 1996-2000 



WPI/L (D I ALOG) 



A 
A 
A 
A 



JP, 0 9-2 9 9 8 2 9, A ( H fflSHBttagftfc) 2 5. 11 
J3. 1 9 9 7 (25. 1 1. 97) (7 7 $y-/j:L) 

JP. 09-2998 30, A ( H ££|K»*3&tt) 2 5.11 
M. 1 9 9 7 (25. 1 1. 97) (77SU-4L) 

JP, 0 9-0 9 44 8 2, A ( B &&m*£&) 8. AM. 
1 9 9 7 (08. 04. 9 7) (:77S!J-fcL) 

jp, 07-i7835i, a (nmm\mmt^mm±>f 

— ) 18. 7J!. 1 9 9 5 (1 8. 07. 9 5) (7r$V-t£ 



1-5 
1-5 
1-5 
1-5 



2 1. 0 1. 00 



B*B4W/f (ISA/JP) 
1 0 0-8 9 1 5 
KlSCa^ ffl K«*«BB= T S 4 # 3 * 



s * as & s> . 



4Q 



8 4 18 



8B*» 03-3581-1101 Aft 3467 



i^PCT/ISA/2 10 (JB2^-S^) (1 9 9 8^7^) 



